Summary. Embryos collected from donor ewes 2 days after oestrus were transferred to the oviducts of entire cyclic (Group EC) There were no differences in the proportions of transferred embryos that were recovered, or in their location (oviduct or uterus), between the two sides of Group UO ewes and they were similar to recovery rates and locations of embryos in Group EC ewes. At 3 days after transfer, 62% and 50%, respectively, of embryos recovered from ewes in Groups EC and UO were in the uterus and by 5 days the percentages had risen to 89% and 75%, respectively.
Introduction
In the ewe, the transport of ova within the ampulla of the oviduct is rapid so that by 8 h after ovulation ova are located at the junction of the ampulla and isthmus of the oviduct where they remain for some time before entering the isthmus 50-60 h after ovulation. A second period of accelerated transport follows so that by 66 h after ovulation most embryos are found in the uterus (Hoist & Braden, 1972; Hoist, 1974) . ' Present address: Human Reproduction Unit, Royal North Shore Hospital, Sydney, NSW 2065, Australia. The transport of embryos within the oviduct is, to at least some degree, under the control of ovarian steroid hormones secreted before and after ovulation, but in the ewe the precise roles played by oestradiol and progesterone have not been established. There are some indications that oestradiol, injected 30 h after ovulation, and progestagens used to control the time of oestrus and ovulation affect the transport of embryos within the oviducts (Hoist & Braden, 1972) , and it has been suggested that the ovarian secretion of oestradiol 3-4 days after oestrus plays a role in the movement of embryos from the oviducts to the uterus (Cox et al., 1971; Holst & Braden, 1972) . Moore et al. (1983) found that most embryos transferred to the oviducts of entire ewes 2 days after oestrus had reached the uterus by 3 days after transfer, whereas in ovariectomized ewes treated with a regimen of progesterone and oestradiol known to support the development of embryos transferred to their uteri 3-4 days after an induced oestrus (Miller & Moore, 1976) , only 25% of embryos recovered 3 days after transfer were located in the uterus. The present study was designed to examine in detail the transport and development of embryos in the oviducts of entire and in steroid-treated ovariectomized ewes. (Moore et al., 1983) . Some ewes in Group BO received oestradiol (maintenance E) given during the maintenance part of the regimen (Table 1) . Maintenance E was given in an attempt to simulate the ovarian secretion of oestradiol in the early part of the luteal phase of the oestrous cycle in ewes in Groups EC and EA (Cox et al., 1971 (44) 12 (48) 49 (50) were recovered from the uteri of anoestrous ewes, whereas in ewes in Groups EC and UO 50%, or more, of embryos were located in the uterus by 3 days after transfer. There was no difference between the two sides in the location of embryos in Group UO, or between ewes in Groups EC and UO.
Materials and Methods
In Group BO given maintenance E, comparisons between ewes given the 3 doses of mainten¬ ance E was only possible for ewes slaughtered 3 days after transfer (Table 3) . However, there was no effect of dose of maintenance E on the proportion of embryos recovered, or on the location of the recovered embryos. Hence Table 1 ).
In the Group BO ewes given maintenance E there was no effect of dose of maintenance E on development of embryos recovered 3 days after transfer ( \ = 0024). Analysis of data for all Group BO ewes showed effects of treatment ( \ = 11-696; < 001) and of time of recovery ( \ = 11-344; < 001) on development. The effect of treatment was due to the low proportion of embryos recovered from untreated ewes which had developed fully (43 of 66 (65%)), whereas in EPEP and EPEP-E treated ewes 33 of 38 (87%) and 88 of 103 (85%), respectively, showed full development.
Data In the entire cyclic and unilaterally ovariectomized ewes some 50%, or less, of transferred embryos were recovered at 4 h and at 1 day after transfer, whereas at 3 and 5 days around 80%, or more, were recovered. Failure to recover embryos during the immediate post-transfer period was unlikely to be due to their rapid transport into the uterus; probably the recovery procedures used were only partly effective during this period. Slaughter, or post-mortem changes may have been responsible for the loss, but failure to improve recovery rates at 4 h after transfer by flushing the oviducts in vivo under general anaesthesia suggests that loss was not primarily due to the slaughter procedures, or to post-mortem changes.
In entire ewes flushing of excised sections of the oviduct showed that ova remain within the ampulla for some 2 days before moving into the isthmus (Hoist & Braden, 1972) and in this labora¬ tory (N. W. Moore, unpublished data) it has been shown that recovery rates of ova achieved by invivo flushing of the oviducts of ewes are at their lowest during the first 1-2 days after ovulation. These low recovery rates could be due to the location of embryos close to, or even in, the fimbia during the immediate post-ovulatory period. It may be that after transfer embryos move into similar positions making their recovery difficult during the first day after transfer.
The recovery of around 40% of transferred embryos from untreated bilaterally ovariectomized and entire anoestrous ewes and the presence of some embryos in the uteri of the bilaterally ovari¬ ectomized ewes show that the retention of embryos within the oviducts and their movement from the ampulla into the isthmus and from the isthmus into the uterus are not wholly dependent upon ovarian secretions. However, the patterns of recovery of embryos from treated bilaterally ovari¬ ectomized ewes suggest that ovarian steroid hormones do play some role in the transport of "embryos. In EPEP-treated ewes recovery rates declined as the time elapsing between recovery and transfer increased and the presence of only a few embryos in the uterus could suggest continuous loss of embryos through the fimbria. The inclusion of maintenance oestradiol in the regimen increased recovery rates at 3 and 5 days but it did not improve the efficiency of transport of embryos from the oviduct to the uterus. In the entire ewe Hoist & Braden (1972) found that a single injection of 30 µg oestradiol given 30 h after ovulation dispersed ova throughout the oviduct and it may be that the maintenance oestradiol had a similar effect resulting in some embryos moving away from the fimbria and hence decreasing their chances of loss through the fimbria. Maintenance oestradiol may have aided in the retention of embryos within the oviduct, but failure of most embryos to enter the uterus does not support the suggestion that oestradiol secreted during the early luteal phase in the ewe plays a role in the transport of embryos from the oviduct to the uterus (Hoist & Braden, 1972) .
In studies on untreated ewes Hoist (1974) found that the vast majority of ova and embryos had entered the uterus by 3 days after ovulation, whereas in this study 8 of 21 (38%) and 3 of 27 (11%) of embryos recovered from entire ewes 5 and 7 days, respectively, after oestrus were still located in the oviducts. The transfer procedures may well have influenced transport of embryos within the oviducts and delayed their entry into the uterus. Certainly, method of transfer in the rabbit can influence the survival of transferred embryos (Techakumphu et al., 1987) . However, retention of embryos within the oviducts for as much as 3 days longer than normal did not have an adverse effect on their development, nor is it likely that their viability was impaired, as it has been shown that embryos retained in ligated oviducts of ewes for up to 8 days will develop into lambs if transferred to the uteri of recipients (Wintenberger-Torres, 1956 ).
In the entire anoestrous and untreated bilaterally ovariectomized ewes some 50% of embryos recovered from the oviducts 5 days after transfer showed apparently normal development and in other studies the ligated oviduct of the anoestrous ewe has been used for the in-vivo culture of embryos (Willadsen, 1982) . Clearly, the steroid hormone requirements for development in the ovi¬ ducts are not critical, whereas those for survival and normal development in the uterus are most critical (Miller & Moore, 1976; Moore et al., 1983) . It may be that the oviduct plays a rather passive role, its main action being one of allowing development to a stage compatible with survival and development of embryos once they reach the uterus.
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